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DETAILED ACTION 

Examiner acknowledges a submission of the amendment and arguments filed on 
November 07, 2005. Claim 6 is cancelled. Claims 3 - 5 are amended. New Claims 12 - 
20 are added. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 - 5, 7 - 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Vanhee (US 6,741,437) in view of Nunnally (US 5,869,200). Regarding Claims 1,9 
and 10, Vanhee discloses following elements of the claim including: the protection 
circuit for a battery stack including: a detection unit (8 in Fig. 2) detecting abnormality of 
a potential difference between positive and negative electrodes of at least one cell of 
the battery stack; and a bypass unit forming bypass current path between the positive 
and negative electrodes (6 in Fig. 2), the bypass unit being operative when the 
detection unit detects the abnormality of the potential difference (col. 3, line 61 - col. 4, 
line 14). However, Vanhee does not disclose the fuel cell battery. Nunnally discloses 
bypassing individual units of the fuel cell battery (elements 48 in Fig. 10, col. 11, line 64 
- col. 12, line 17). Both references have the same problem solving area, namely 



Application/Control Number: 1 0/81 1 ,935 Page 3 

Art Unit: 2836 

providing battery cells protection. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have modified the Kitahara 
et al. solution by extending a protection of the battery cells to the fuel cells according to 
Nunnally, because (I) as Nunnaly states (col. 12, lines 14 - 17), the fuel cells need 
bypassing protection to eliminate electrolyte evaporation and heating, and (II) such 
modification would help to manufacturers of the Vanhee system to expand their market 
capacity. 

Regarding Claim 2, Vanhee discloses the bypass unit including a switching 
device (6 in Fig. 2) conducting an electric current when the detection unit detects the 
abnormality of the potential difference, the switching device being connected to the cell 
in parallel (col. 3, line 61 - col. 4, line 14). 

Regarding Claim 7, Vanhee discloses the battery stack of cells including a series 
of plural unit cells (1,1' and 1" in Fig. 8). 

Regarding Claim 8, as evident from Vanhee Specification (col. 2, lines 61 - 67), it 
discloses plural detection units respectively detecting abnormality of potential 
differences between the positive and negative electrodes of the plural unit cells, the 
bypass unit being operative when at least one of the plural detection units detects the 
abnormality of the potential difference (col. 3, line 61 - col. 4, line 14). 

Regarding Claim 1 1 , as evident from Vanhee Specification (col. 2, lines 61 - 67), 
it discloses plural detection units respectively detecting abnormality of potential 
differences between the positive and negative electrodes of the plural unit cells, 
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the plural unit battery cells (1,1' and 1" in Fig. 2) being connected in series and 
constituting a part of the cell stack (eventually can be extended); and a bypass unit (6, 3 
and 4 in Fig. 2) forming bypass current path between both ends of the series of the 
plural unit cells, the bypass unit being operative when at least one of the plural detection 
units detects the abnormality of the potential difference (col. 3, line 61 - col. 4, line 14). 

Regarding Claim 12, Vanhee discloses the system, which includes comparison 
with a threshold value (col. 3, line 61 - col. 4, line 14), and which detects the 
abnormality when the potential difference goes below the threshold (2.5V for lithium-ion 
cells). 

Regarding Claims 13, 15 and 18, Vanhee discloses the bypass unit short- 
circuiting the positive electrode wand the negative electrode thus forming the bypass 
path (through switch 6 in Fig. 2). 

Regarding Claims 14 and 17, Vanhee discloses the detection unit (8 in Fig. 2) 
comparing the potential difference with a threshold value thus detecting abnormality 
when the potential difference goes below the threshold (col. 3, line 61 - col. 4, line 14). 

As per Claim 16, it combines together the limitations of Claims 14 and 15, each 
limitation has been addressed above. 

Regarding Claim 19, Vanhee discloses the trigger device (7' in Fig. 3) controlling 
the short-circuiting bypass (6 in Fig. 2). In a case of abnormal voltage detection, the 
trigger device activates the switch based on heating the heat sensitive member, which 
activates the short-circuiting bypass accordingly (col. 5, lines 9 - 20). It is evident that if 
the abnormal potential difference is not detected the bypass current is not activated. 
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Regarding Claim 20, in the Vanhee system, when the abnormal voltage across 
the battery cell is detected by the trigger device (5' in Fig. 3), the bypass current is set 
by the heat sensitive element (by element 4' in Fig. 3); after some period of time the 
detection device will get cool, the bypass will be cut off. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vanhee in 
view of Nunnally and Townsley et al. (US 5,666,006). Claim 4 differs from Claim 1 
rejected above by its limitation of the first switching device connected in series to the 
cell. Townsley et al. disclose the switches (56 and 59 in Fig. 4) connected between the 
batteries (57 and 60 in Fig. 4) and the load (43 in Fig. 4), i, e. connected to the battery 
cells in series. Both references have the same problem solving area, namely battery 
power supply to the load. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to have modified the Vanhee solution by 
adding the series switch according to teachings of Townsley et al., because as 
Townsley et al. state (col. 7, line 32 - col. 8, line 49), it is necessary to provide 
simultaneous charge and sequential discharge of plural batteries normally used in the 
computer environment. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vanhee in 
view of Nunnally and Townsley et al. (US 5,666,006) and Ford et al. (US 3,454,859). 
As per Claim 3, it differs from Claim rejected above by its limitation of the bypass unit 
having a level conversion driver. Regarding Claim 3, Ford discloses the shunting 
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element as transistors (19A - 19E in Fig. 1). Both references have the same problem 
solving area, namely providing controllable battery power supply. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have modified the Vanhee solution by replacing the mechanical switches by 
semiconductors according to teachings of Ford, because as of well known in the art 
advantages of semiconductors with respect to mechanical switches, such as et least 
reliability. Townsley et al. disclose the battery switching circuit having the level 
conversion (level shift) arrangement (50 in Fig. 5). As well known in the art, when 
switching ungrounded transistors by some referenced to the ground control signal, the 
level conversion/shifting is necessary. In Towndley et al. circuit the control signal is 
provided by the analog/digital converters (44 in Fig. 4), which are inherently grounded 
and provide the control signal referenced to the ground. However, since the potential of 
the transistor's sources is generally unknown the voltage converter/shifter (50 in Fig. 5) 
converts the high voltage level of the control signal to the level of the switching 
transistor source, i.e. to a level of the battery voltage. In the Ford system, if the control 
unit (14 in Fig. 1) is semiconductor-based circuit such as microcontroller, there is similar 
problem, i.e. the control signal to shunting transistors must be converted/shifted to 
accommodate the control signal level to a voltage level of particular cell to be switched. 
It is clear therefore, that the grounded cell does not need the voltage converter/shifter. 
Both references have the same problem solving area, namely providing controllable and 
reliable battery power supply. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have modified the Vanhee solution 
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by adding the voltage converter/shifter circuit according to teachings of Townsley et al., 
because the value of the grounded control signal is to be converted/shifted to the 
voltage value of the particular switched cell. 

As per Claim 5, it differs from Claim 3 rejected above by its limitation of the first 
switch having the voltage converter/shifter. Townsley et al. discloses the first switch 
having the voltage converter/shifter (50 in Fig. 5). A motivation for modification of the 
primary reference is the same as above. 

Response to Arguments 

Applicant's Arguments have been given careful consideration but they are mostly 
moot in view of new ground of rejection. However, some of them are to be addressed. 

Applicant in his Arguments attacks a secondary reference, Nunnaly, alleging that 
it does not disclose a fuel cell. To support his allegations, Applicant recites McGraw Hill 
Dictionary of Scientific and Technical Terms, (Fifth Edition), to create impression that 
only kerosene or industrial fuel gas can be used in the fuel cell. Since Nunally does not 
recite kerosene or industrial fuel gas, Applicant concludes that the Nunally device is not 
the fuel cell. 

According to Authoritative Dictionary of IEEE Standard Terms (seventh Edition): 
Fuel (fuel cell): A chemical element or compound that is capable of being oxidated. 

Diotalevy et al. US 3,378,404 provides another essential characteristic of fuel cell 
process (col. 3, lines 23 - 26): "In contrast to a voltaic cell, the electrodes of the fuel 
cell are not consumed". 
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Nunally cell fits all these definitions. First, Nunally cell uses fuel to produce 
electricity (see at least Abstract). Second, the fuel in his cell undergoes process of 
oxidation (for example, col. 12, lines 31 - 34). Third, the electrodes in his fuel cell are 
not consumed (col. 8, lines 6-12). Therefore, the Nunally reference does disclose the 
fuel cell. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zeev Kitov whose current telephone number is (571) 
272 - 2052. The examiner can normally be reached on 8:00 - 4:30. If attempts to reach 
examiner by telephone are unsuccessful, the examiner's supervisor, Brian Sircus can 
be reached on (571) 272 - 2800, Ext. 36. The fax phone number for organization where 
this application or proceedings is assigned is (703) 872-9306 for all communications. 



Conclusion 



Z.K. 

1/16/2006 




